Purpose: Angle-closure glaucoma is rare in children and young adults. Only scattered cases associated with specific clinical entities have been reported. We evaluated the findings in patients in our database aged 40 or younger with angle closure.
INTRODUCTION
Angle-closure glaucoma is a disease of older persons. The incidence of primary angle closure, about 90% of which, in the United States, results from relative pupillary block, increases with age, peaking between the ages of 55 and 70 years and then declining. Angle closure is rare in children and young adults, only isolated cases and small series, primarily composed of particular entities, having been reported. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The purpose of this study was to evaluate the demographics and clinical information for all patients in our database with angle closure who were 40 years old or younger.
PATIENTS AND METHODS
We chose age 40 as an arbitrary cutoff to define "younger" patients as being under the age of onset of presbyopia. Eligible patients were those having presented with histories, symptoms, and findings characteristic of acute, subacute, or intermittent angle closure, chronic angle closure with peripheral anterior synechiae (PAS), or appositionally closed angles on the basis of gonioscopy or ultrasound biomicroscopic dark room provocative testing. We reviewed our database of approximately 14,000 patients for patients aged 40 years or younger at the time of initial diagnosis who fulfilled these criteria.
The following data were extracted from the medical record: date of birth, gender, clinical diagnoses, age at diagnosis of angle closure, age at time of initial consultation with us, manifest refraction (converted to spherical equivalent), axial length (when available), therapeutic intervention (medical treatment, laser iridotomy, laser iridoplasty, incisional surgery), ultrasound biomicroscopy (UBM, from 1993 onward), and the mechanism underlying the angle closure. These were classified as pupillary block, plateau iris (and pseudoplateau iris), and lens-induced angle closure. Patients with a previous history of intraocular surgery (aphakic or pseudophakic pupillary block or malignant glaucoma) were excluded, as were patients with purely anterior proliferative mechanisms, 15 leading to formation of PAS due to pathology at the level of the iris or iridocorneal angle. 
RESULTS
Sixty-seven patients (0.48% of the patients in our database) met the entry criteria. These represented 2.34% of the 2,864 patients with angle closure in the database at the time of extraction. There were 49 females (73.1%) and 18 males (26.9%). The mean age ± SD at the time of diagnosis of angle closure was 31.3 ± 8.5 years (range, 3-40 years), while the mean age at the time of our initial consultation was 34.4 ± 9.4 years (range, 3-68 years). The ages at diagnosis were 0 to 10 years (3 patients), 11 to 20 years (3 patients), 21 to 30 years (12 patients), and 31 to 40 years (49 patients). All patients older than age 40 at the time of initial consultation had been diagnosed as having angle closure prior to age 40. Some patients had been referred for UBM imaging only, resulting in incomplete historical information or incomplete refractive or biometric data, or both.
The patient diagnoses and demographics are listed in Table I . Plateau iris syndrome was the most common diagnosis, accounting for 35 (52.2%) of the patients in our series. The mean age of these patients at the time of diagnosis was 34.9 ± 4.6 years (range, 23-40 years). Twenty-six (74.3%) were female. Six had presented with acute angle closure. Mean refractive error was +1.94 ± 0.4 diopters OD and +1.74 ± 1.8 diopters OS. Laser iridotomy was performed or recommended in 69 of the 70 eyes. Twentyseven eyes received argon laser peripheral iridoplasty (ALPI) for persistent appositional closure after iridotomy, and the remaining patients (43 eyes) were either referred back to their primary ophthalmologists or maintained under observation.
Eight patients (11.9%, 7 female, 1 male) had iridociliary cysts. The mean age at diagnosis was 29.0 ± 9.3 years (range, 14-40 years) . No patient presented with a history of acute angle closure. These eyes presented clinically as plateau iris, with a prominent double hump sign, and the diagnosis was made by UBM. Indentation gonioscopy in some cases in which cyst distribution was irregular provided a tentative diagnosis. Thirteen of these 16 eyes underwent laser iridotomy. Of the remaining three eyes, one had no cysts and an open angle, and two had open angles with cysts and only small areas of appositional closure. Only four eyes went on to require ALPI because of continued appositional closure after iridotomy.
Seven patients (11 eyes) were nanophthalmic (Table  II) . The mean refractive error of affected eyes in the seven patients was -1.3 ± 6.5 diopters (range, -9.00 to +4.00). The axial lengths ranged from 17.0 to 20.35 mm. Three patients had isolated nanophthalmos OU. The mean age at the time of diagnosis of angle closure in these patients was 28.7 ± 4.9 years (range, 23-32 years). All six Figure 1 ). Axial lengths were not obtained.
Seven patients (10.4%) had retinopathy of prematurity (ROP). The mean age at the time of diagnosis of angle closure was 24.3 ± 13.5 years (range, 3-37 years). Mean refractive error was -6.5 ± 11.7 diopters OD and -6.24 ± 10.7 diopters OS. One eye was nanophthalmic. Five eyes of five patients had presented initially with acute angle closure. Four patients were initially treated with surgical iridectomies or laser iridotomy and then required ALPI for intraocular pressure (IOP) control. Iridotomy was performed in one patient, without additional need for ALPI. Iridotomy was recommended in one patient. Six eyes eventually underwent incisional surgery for additional pressure control.
Five patients (7.4%; 3 male, 2 female, 6 eyes) had uveitis and angle closure secondary to absolute pupillary block. Their mean age at the time of diagnosis was 34.2 ± 2.3 years. All affected eyes underwent laser iridotomy, and none required ALPI.
Two patients, a brother who presented with acute angle closure and his sister, whose angle closure was detected on examination, had Weill-Marchesani syndrome and nanophthalmos with angle closure secondary to anterior lens subluxation. These patients, both successfully treated with ALPI after iridotomies, have been previously reported. 16 One additional patient had WeillMarchesani syndrome and was aphakic in her only eye on presentation to us. One patient had Marfan syndrome and presented with chronic angle closure. Her refractive error was -17.00 and -13.25 diopters (spherical equivalent) with axial lengths of 24.71 and 23.59 mm, respectively.
One patient had persistent hyperplastic primary vitreous. One had a history of trauma at age 3 and developed acute angle closure in that eye after undergoing general anesthesia. Laser iridotomy and iridoplasty were required to control the IOP until the lens could be removed. One had miotic-induced angle closure and responded to elimination of the pilocarpine. Of the 17 patients who had a history of acute angle closure, 6 had plateau iris, 5 had ROP, 2 had uveitis, 2 had Weill-Marchesani syndrome, 1 had miotic-induced angle closure, and 1 had a subluxed lens after trauma.
DISCUSSION

Angle closure is an anatomic disorder characterized by iris
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FIGURE 1
Pupillary block in 35-year-old woman. Iris contour is convex, posterior chamber is distended, and prominent ciliary sulcus is present. apposition to the trabecular meshwork and is caused by abnormalities in the relative or absolute sizes or positions of anterior segment structures and/or anteriorly directed pressure in the posterior segment. 17 The forces posterior to the iris that lead to this situation can be conceived of as originating at four structural levels. Going from anterior to posterior, these consist of increased aqueous pressure in the posterior chamber (relative or absolute pupillary block), anatomic variations of the ciliary body (plateau iris and iridociliary cysts), the lens (phacomorphic glaucoma), and forces posterior to the lens (malignant glaucoma).
PUPILLARY BLOCK
Pupillary block is defined as impedance to the flow of aqueous humor from the posterior to the anterior chamber between the anterior surface of the lens and the posterior surface of the iris and is divided into relative (without posterior synechiae) and absolute (secondary to posterior synechiae) pupillary block. The ciliary sulcus is present. Indentation gonioscopy easily opens the peripheral angle because of the lack of resistance in the posterior chamber. Approximately 90% of patients with angle closure have relative pupillary block as the underlying mechanism.
Relative pupillary block typically occurs in hyperopic eyes, which have a shorter-than-average axial length, a more shallow anterior chamber, a thicker lens, a more anterior lens position, and a smaller radius of corneal curvature. [18] [19] [20] [21] [22] Angle closure caused by relative pupillary block is a disease of middle-aged and older individuals. Laser iridotomy provides the definitive treatment and results in an open angle ( Figure 1 ).
Although many of our patients with plateau iris syndrome had an element of pupillary block, only two were deemed to have pure pupillary block based on clinical and UBM findings. Both underwent laser iridotomy with successful opening of the angle. The anterior chamber decreases in depth and volume with age. [23] [24] [25] [26] [27] Continued growth of the lens during adult life results in about 0.75 to 1.1 mm increased thickness and about 0.4 to 0.6 mm forward movement of the anterior lens surface. [18] [19] [20] 28 The ratio of lens thickness to axial length increases with age and is greater in patients with angle closure. 29 Patients younger than age 40 would be least expected to exhibit these changes.
PLATEAU IRIS
Plateau iris is defined as an angle appearance in which the iris root angulates forward and then centrally 30 (Table III) . The iris root is often short and inserted anteriorly on the ciliary face, so that the angle is shallow and narrow, with a sharp drop-off of the peripheral iris at the inner aspect of the angle. Classically, the iris configuration is planar and the anterior chamber depth within the normal range. In older individuals, in whom the lens is larger and the anterior lens surface more anterior, the iris contour may be rounded, particularly when pupillary block is also present.
Plateau iris syndrome is diagnosed on the basis of continued appositional closure after laser iridotomy accompanied by a double hump sign on indentation gonioscopy and may be either complete (closure to the level of Schwalbe's line, resulting in elevated IOP) or incomplete (closure to a lower level on the trabecular meshwork so that IOP does not rise but PAS may develop over time with continued apposition). 17, [31] [32] [33] Ultrasound biomicroscopy reveals anteriorly positioned ciliary processes and the absence of a ciliary sulcus ( Figure 2 ). 34, 35 The ciliary body position accounts for the double hump sign seen gonioscopically ( Figure 3 ). This configuration persists after cataract extraction. 36 The definitive treatment for plateau iris is ALPI ( Figure 4 ). 37, 38 Patients with plateau iris tend to be female and to be younger and less hyperopic than those with relative pupillary block, and they often have a family history of angleclosure glaucoma. Except in the youngest patients, some element of pupillary block is usually present. Iridotomy may result in an open angle (plateau iris configuration) or continue appositional closure either spontaneously or with pharmacologic dilation (plateau iris syndrome). In the former case, periodic gonioscopy is indicated, because the angle can narrow further with age due to enlargement of the lens, leading to PAS formation.
Plateau iris was the most common underlying etiology in our patients. There was a clear female preponderance (74.3%). Their mean age was notably younger than that described in the literature for angle closure secondary to relative pupillary block. Six patients (17.1%) had presented with acute angle closure. All eyes but one underwent laser iridotomy. We could not assess the total number of patients requiring ALPI, because many were seen in consultation and laser treatment had been performed elsewhere.
IRIDOCILIARY CYSTS
Iridociliary cysts can push the iris root anteriorly, causing a pseudoplateau configuration with or without angle closure ( Figure 5) . When large or extensive, they may produce angle closure [39] [40] [41] [42] [43] [44] [45] [46] (Table IV) . In a UBM study of 90 eyes with primary neuroepithelial cysts, more than three cysts per eye were found in 34 eyes (37.8%). 45 Shields and associates 11 reviewed the findings in 44 children with primary iris pigment epithelial cysts, 34 of whom had iridociliary cysts. The cyst was usually detected on slit-lamp examination as bulging of the peripheral iris, and the patient was referred to rule out a tumor. In contrast, iridociliary cysts causing angle closure in our patients were multiple, extended around the circumference of the angle, produced a double hump sign on indentation gonioscopy, and were usually detected by UBM. All patients required laser iridotomy in at least one eye. Four eyes of three patients had persistent appositional closure after iridotomy and were successfully treated with ALPI.
LENS-INDUCED ANGLE CLOSURE
Block originating from enlargement or forward movement
FIGURE 4A
Ultrasound biomicroscopy of eye with plateau iris syndrome before argon laser peripheral iridoplasty. Angle is closed to Schwalbe's line (arrows). S, sclera; CB, ciliary body; I, iris; AC, anterior chamber; C, cornea.
FIGURE 5
Iridociliary cysts causing angle closure with a pseudoplateau iris configuration.
FIGURE 3
Double hump sign in eye with plateau iris. Beam follows curvature of iris over lens, reaches its deepest point at level of posterior chamber, then curves up again over ciliary processes.
FIGURE 4B
Ultrasound biomicroscopy of eye with plateau iris syndrome after argon laser peripheral iridoplasty. Peripheral iris stroma has been compacted, creating an open angle.
FIGURE 2
Plateau iris syndrome after laser iridotomy. Angle remains closed, anterior chamber is relatively deep, iris contour is essentially planar, posterior chamber is very small, ciliary processes are markedly centrally displaced, and no ciliary sulcus is present.
of the lens forces the ciliary body and iris anteriorly, closing the angle. The term phacomorphic glaucoma is traditionally reserved for angle closure caused by a large or intumescent lens. Indentation gonioscopy may be difficult or impossible to perform successfully. Angle closure associated with anterior lens subluxation or dislocation can occur with various syndromes that affect zonular integrity or after trauma. Indentation gonioscopy in these eyes reveals a dome-shaped central iris following the contour of the lens to its periphery and then leveling off in a flat plane to its insertion ( Figure 6 ).
NANOPHTHALMOS
Nanophthalmos is a statistically derived definition and represents the short end of the spectrum of axial lengths. Isolated nanophthalmos is a bilateral, often familial form of microphthalmos unaccompanied by other congenital malformations. 47 It is characterized by hyperopia, small corneal diameter, thick sclera, and narrow angles. 48 The axial length is between 14 and 20.5 mm, while the lens is of normal size, leading to a crowded anterior segment and a shallow anterior chamber. 49 The ratio of lens volume to ocular volume is four to eight times larger than that of normal eyes. 50 The sclera is characterized by abnormally packed, frayed, and disordered collagen fibers, loss of elastin, and an abnormal accumulation of glycosaminoglycans. [51] [52] [53] [54] [55] [56] [57] [58] [59] Uveal effusion is common, either spontaneously or after laser and surgical procedures.
60-65 Nanophthalmos has been described in association with retinitis pigmentosa with or without cystic macular degeneration or optic nerve head drusen [66] [67] [68] [69] and Hallermann-Streiff syndrome. 56 There is an inverse correlation between the degree of hyperopia and the age at onset of angle closure, which usually develops between ages 20 and 50 (Table V) . The
FIGURE 6A
Lens-induced angle closure. After iridotomy, angle remains closed without indentation. Black pigment at 12-o'clock position serves as reference point for Figure 6B .
FIGURE 6B
Lens-induced angle closure. With indentation, iris follows contour of lens until it reaches posterior chamber, then has a planar configuration to its insertion youngest reported patient with acute angle closure was a 9-year-old with 21 diopters of hyperopia. 70 Examination of families of affected individuals can permit detection of presymptomatic patients in early childhood. 71 However, acute angle closure can also develop in the elderly.
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Three of our patients had isolated nanophthalmos. All required iridotomy. Four other patients also had nanophthalmos, the two with Weill-Marchesani syndrome, one with ROP, and one eye of one patient with plateau iris (the other eye had an axial length of 20.8 mm).
RETINOPATHY OF PREMATURITY
Retinopathy of prematurity occurs primarily in infants with gestational age of less than 30 weeks or 1,500 g birth weight, or both. Incomplete growth of the peripheral posterior segment vasculature leads to areas of avascular retina. Cicatricial changes may ultimately lead to retinal detachment. Retrolental fibrovascular proliferation may lead to secondary angle closure, a well-known complication of the later stages and a major cause of poor vision (Table VI) . 73, 74 Progressive lenticular myopia is often associated with shallowing of the anterior chamber. 75, 76 Angle closure has also been reported to occur after diode laser treatment for the retinopathy 77 and after scleral buckling. 6 Angle closure may occur in very young children with ROP due to anterior displacement of the lens-iris diaphragm.
8,78-82 These eyes do not respond to iridotomy or iridectomy. 83 In young adults with ROP, there may be a superimposed element of pupillary block, and iridotomy may be successful. 84, 85 Chronic angle closure may develop in adults. 9, 79, 85 Iris vascular congestion may be present, mimicking neovascular glaucoma. 86 In one series of 26 untreated eyes with stage IV or V ROP, 3 had angle closure for over 180°, 15 had a highly convex iris, and 16 had posterior synechiae. 87 Microphthalmos may occur in eyes with ROP and may also predispose to chronic angle-closure glaucoma. 88 Lens extraction alone or combined with vitrectomy has been recommended. 4, 8, 73, 79, 80, 82, 89 We have found that ALPI may be beneficial in compacting the peripheral iris stroma and opening the angle in these patients.
Seven of our patients had ROP. Two patients evaluated by UBM demonstrated peripheral retinal membranes to the pars plana with peripheral vitreoretinal condensation ( Figure 7) . Contraction of these membranes may cause forward movement of the lens-iris diaphragm.
UVEITIS
Formation of posterior synechiae can lead to a secluded pupil and absolute pupillary block. Treatment includes medical management of both intraocular inflammation and elevated IOP. Iridotomy may be required to relieve a pupillary block component. In the case of significant posterior synechiae, multiple iridotomies may need to be performed to relieve segmental pupillary block.
Five of our patients (six eyes) had uveitis with angle closure secondary to total posterior synechiae. All JACG, juvenile angle closure glaucoma.
FIGURE 7
Retinopathy of prematurity. Lens (LC, lens capsule) is anteriorly displaced, anterior chamber (AC) is extremely shallow, and angle sealed with peripheral anterior synechiae onto cornea (vertical arrows). S, sclera; CB, ciliary body; PC, posterior chamber; C, cornea; horizontal arrow, proliferative membranes. involved eyes had chronic angle closure with PAS, and all required iridotomies. All continued to require antiglaucoma treatment with multiple medications at last follow-up.
LENS SUBLUXATION
Three of our patients had Weill-Marchesani syndrome. Patients exhibit short stature, brachydactyly, brachycephaly, and microspherophakia. There is severe limitation of mobility of the fingers and wrists to both active and passive motion. The globe is usually normal in size, but two of our patients had nanophthalmos. Lenticular myopia occurs early in the second decade. Lens dislocation is common and also occurs early. In one series, 12 lenses of 10 patients were noted to be dislocated at the initial examination (average age, 20 years), and 2 dislocated subsequently. 90 Glaucoma may result from either forward movement of the lens or dislocation into the anterior chamber (Table  VII) . Loosening of zonules permits the lens to move anteriorly, increasing its area of contact with the iris. This results in relative pupillary block, forward bowing of the peripheral iris, and gradual shallowing of the anterior chamber. 91 Chronic angle closure is common. Angle closure caused by microspherophakia often becomes worse with miotic therapy. If iridotomy fails to open an angle and appositional angle closure persists, ALPI may be successful. 16 Marfan syndrome is an autosomal dominant disease of collagen synthesis. Patients are characterized by tall stature, long digits, and hyperextensible joints. Ocular findings include megalocornea, keratoconus, microspherophakia, lens subluxation, and both open-angle and angle-closure glaucoma (Table VIII) .
OTHER ETIOLOGIES
One patient had persistent hyperplastic primary vitreous, which is usually unilateral and is recognizable at birth in full-term infants with leukokoria due to a retrolental fibrovascular mass. 92 Angle closure can occur as a result of an intumescent cataract, forward movement of the lensiris diaphragm associated with contracture of the retrolental membrane, or hemorrhage from persistent vessels within the fibrovascular membrane. 93 Angle closure in younger patients has also been reported in association with various syndromes not represented in our series (Table IX) . These include Turner's syndrome, 94, 95 Alagille syndrome, 96 childhood cystinosis, 14 oculodentodigital dysplasia, 97 ,98 congenital microcoria, 99, 100 and familial exudative vitreoretinopathy.
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CONCLUSION
Persons aged 40 years or younger accounted for 2.34% of our patients with angle closure. Nevertheless, most of the patients were older than age 30 at the time of diagnosis, and angle closure in persons younger than 30, especially children, must still be considered rare. It is possible that our patient population was skewed away from some diagnoses, such as ROP or uveitis, because of the large number of pediatric ophthalmologists in the New York area. The mechanisms causing angle closure in younger patients differ in frequency from those in older patients. Young adults with angle closure are most likely to have plateau iris. Iridociliary cysts should be ruled out by UBM. Because angle closure in younger patients is unusual, and because gonioscopy in these patients may not be routinely performed, the clinician must maintain a high index of suspicion. We advocate performing gonioscopy on all patients undergoing initial examination. Prompt treatment with peripheral iridotomy is indicated in these patients. Furthermore, periodic gonioscopy is needed to detect further angle closure requiring iridoplasty to prevent future trabecular meshwork dysfunction, PAS formation, and chronic angle-closure glaucoma. Several factors may predispose to angle-closure glaucoma. The incidence of angle-closure glaucoma varies significantly among different races and ethnic populations. While narrow angles may be found in approximately 2% of the Caucasian population, the risk of angleclosure glaucoma is small. The highest incidence of angle-closure glaucoma is in Eskimos whose risk is 30 to 40 times that of the Caucasian population. Angle-closure glaucoma is less common among African Americans, but more common in Asians. Gender is also an important factor. Women of all races develop angle-closure glaucoma three to four times more often than men. In general, women seem to have shallower anterior chambers, small corneal diameters, and a greater lens thickness. Age, as will be discussed in more detail, is a significant risk factor for angle-closure glaucoma, and the risk of angle closure increases with age. Typically, angle-closure glaucoma occurs in eyes with hyperopia, though it may occur in eyes with any type of refractive error. In hyperopic eyes the anterior chamber depth and volume are generally smaller than in myopic eyes. Characteristics of the anterior chamber also seem to be inherited in a multifactorial fashion. Shallow anterior chambers with occludable angles may occur in first-degree relatives, with an increased risk four to six times over the general population.
Age appears to be one of the most significant predisposing factors to angle-closure glaucoma. With aging and normal lens growth, the anterior chamber decreases in depth and in volume. Because of these changes the prevalence of angle-closure glaucoma in Caucasian populations peaks between 55 to 65 years of age, and it is unusual to see angle-closure glaucoma before the age of 50. In the paper just presented, the authors looked at a unique population of patients diagnosed with angle-closure glaucoma before the age of 40. Of their extensive patient database, they discovered nearly 3,000 patients with angle-closure glaucoma representing approximately 20% of their total patient population. This would be consistent with the general population in the United States. Of these, only 67 patients met their inclusion criteria, which was only 0.48% of their total population, or only just over 2% of the angle closure glaucoma patients in their practice. The majority of these patients were female, which is typical because angle-closure glaucoma is three to four times more common in females.
The median age at diagnosis in this study was 31.5 years. Of significant interest was that 53%, or 35 patients, had plateau iris, whereas in the typical older population, approximately 90% of patients with angle-closure glaucoma will have pupillary block. This represents a very distinct difference, and only two patients in this younger population, representing a very small number of the total population, actually presented with pupillary block as the mechanism for their glaucoma.
While the authors present a very interesting overview of angle-closure glaucoma in younger individuals, many questions remain to be explored. Perhaps most important is what factors predisposed these younger patients to angle-closure glaucoma. Further information regarding the ocular status and dimensions in these younger individuals, such as corneal diameter, corneal curvature, anterior chamber depth, lens thickness, axial length, lens curvature, iris insertion, ciliary body position, or other factors in these eyes, might help explain why the differences in types of glaucoma seen were identified. In addition it would be of interest to know how young patients respond to initial therapy and if they respond the same as or differently than older individuals. We do not know the longterm prognosis in these patients, though one would suspect that they would be more difficult to control with time.
Finally, was there something in the family history or racial characteristics of these patients that might have suggested that they were predisposed to angle-closure glaucoma, or might there be other ways to suspect which of these rare individuals might be at risk for developing glaucoma?
The authors are to be commended for helping to define an uncommon, though potentially serious, ocular condition that can affect younger individuals. DR JAMES C. BOBROW. In a study published in the American Journal of Ophthalmology years ago about our experience with angle-closure glaucoma, we discovered that the average age of our patients was somewhere between 68 and 69. The numbers under the age of 40 were approximately 2.5% to 3% of the population. When we talk about angle closure, we talk about the diagnosis based on gonioscopy and appositional closure, but we don't talk about presenting as acute angle-closure glaucoma. Acute angle-closure glaucoma has decreased by almost 70% over the last several years and is now a rare event. We also looked at predisposing factors. Hyperopia and a keratometry reading of 42 diopters or less were significant. DR ALLAN J. FLACH. You mentioned that your WeillMarchesani patients respond very poorly to miotics, with all of that tension created in the sphincter. Have you had experience using the alpha-blockers, like either extemporaneously prepared thymoxamine or the commercially available dapiprozale, which would kind of ignore the sphincter and relax the dilator muscle and perhaps offer a beneficial effect in angle closure in those patients? DR ALBERT W. BIGLAN. There were no aniridics in this series. The traditional treatment of angle closure with an iridotomy or iridectomy may not be appropriate in the patient with ROP. The mechanism there appears to be a shallowing of the anterior chamber, and lensectomy may be a way of managing this because the lens is pushing the iris forward. DR WILLIAM TASMAN. I remember one young girl with ROP who, while studying, noticed that her vision blurred; when she put her head back it cleared. I sent her to Dr Spaeth, who cured her with an iridectomy. More recently we've looked at 25 10-year-olds who had cryo to one eye and laser to the other. We measured with ultrasound biomicroscopy and found that the anterior chambers were shallower in the cryo eyes and the lenses were thicker. I look at them as potential candidates for perhaps angle closure in the future. DR ROBERT RITCH. In our population, relative pupillary block accounts for about 90% of the angle closure and plateau iris or mixed plateau iris with relative pupillary block accounts for about 7%. Lens-induced angle closure, malignant glaucoma, and secondary angle-closure glaucomas account for about 3%. Plateau iris is much more common in Asia, representing nearly 30% of glaucoma diagnoses. In China, where angle closure is more common than open-angle glaucoma, there seems to be more of a lens-induced component. In Japan, on the other hand, angle closure accounts for a relatively small amount of the total glaucoma. Plateau iris is more common in women and tends to be familial. I wonder if it is a distinct entity or one end of a spectrum with pure relative pupillary block at one end and pure plateau iris in a young patient with no component of pupillary block at the other end.
I certainly agree with Dr Bobrow that acute angleclosure glaucoma has decreased markedly. I would suggest a 90% decrease in incidence. Ophthalmologists are performing gonioscopy more routinely, patients with narrow angles undergo iridotomy earlier, and cataracts are removed earlier.
Patients with Weill-Marchesani syndrome, microspherophakia, and zonular weakening can respond to miotics paradoxically. If the lens is subluxed and the zonules are totally broken, miotics will open the angle, while cycloplegics allow the lens to dislocate into the anterior chamber. If intact zonules remain, cycloplegics will deepen the anterior chamber, while miotics, which contract the ciliary muscle, allow the lens to move anteriorly and worsen the angle closure. The UBM may be helpful. Thymoxamine is no longer available. We found that dapiprozale caused a lot of red eyes and patients hated it. We did not include aniridia in this series because it is not true angle closure. The iris stump slides up onto the trabecular meshwork. Dr Tasman is correct in that patients, especially children, with ROP need to be watched for the development of angle closure. Many of the younger patients present with acute angle closure because gonioscopy in children may be difficult and the condition missed, but it is important to perform, even if an examination under anesthesia is required. A number of different mechanisms can be responsible, such as lenticular myopia shallowing the anterior chamber, proliferative fibrovascular membranes causing anterior rotation of the lens-iris diaphragm, or after cyclophotocoagulation or scleral buckling. Older patients with ROP can develop pupillary block or chronic angle closure. I don't like taking the lenses out for angleclosure if I can get away with an iridoplasty. In patients with lens-induced angle closure, where the lens is pushing forward, its effect may be transient, but it should be tried. We had a monocular 5-year-old girl with ROP who underwent combined iridotomy and iridoplasty and did well for 7 years before needing a trabeculectomy.
